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ABSTRACT 


Donaant  cuttings  of  hybrid  poplar  were  planted  in  sod|  circular 
scalps  6c,  12s  and  24  inches  in  diameter  $ and  plowed  grounds  Survival 
for  all  methods  of  sit©  preparation  was  sufficiently high  to  be  rated 
successful  in  ordinary  practice,  but  the  average  height  growth  on  sod 
was  10  inches  as  compared  to  48  inches  on  plowed  ground,,  xhe  poor 
groirth  vigor  on  sod  and  on  the  smaller  scalps  indicates  that  hybrid 
poplar  can  not  be  succ@ssful.ly  established  on  grass  land  without 
adequate  site  preparation© 

In  the  light  of  past  experience^  it  Is  extremely  doubtful 
whether  bettor  results  can  be  expected  on  grass  land  from  the  use 
of  l«y©ar«old  rooted  trees  instead  of  dormant  cutting® e 


mcowmmmicm 


The  following  reoosamsndations  are  based  on  the  experimental 
work  reported  herein*  and  to  so me  extent  on  the  writer  ?s  previous 
experience  with  hybrid  poplar  © 

la  Poplar  cuttings  should  not  be  planted  directly  in  §©d.E 

Bo  On  heavy  sod*  site  preparation  should  be  equivalent  to 
24«inoh  scalps,  and  spacing  should  be  close  enough  to  result  in.  a 
closed  canopy  within  two  or  three  years©  A smaller  sod"»free  area 
ma y be  sufficient  on  light  sod© 

3©  Xt  is  impossible  to  give  specific  reooanmendationa  on  spacing 
because  the  growth  rate  of  hybrid  poplar  will  depend  upon  local  site 
and  climatic  conditions 9 On  heavily  sodded  sites  in  ''western  i$alne 
cuttings  spaced  4 x 4 feet  in  24- inch  scalps  or  18*lneh  furrows  will 
produce  a closed  canopy  within  two  or  three  years*  and  will  gradual ly 
shade  out  the  remaining  sod©  Where  a longer  growing  season  or  lighter 
sod  will  result  in  increased  growth*,  wider  spacing  will  be  practicable 

4©  Halting  in  furrows  made  by  plowing  out  a shallow  strip  of 
sod  on  each  side  of  the  center  line  (so-call'ed  wdLeadw  furrows)  is 
recommended  on  plomble  areas  as  a a heaper  method  of  site  preparation 
than  24-»inoh  scalps*,  particularly  with  relatively  close  planting© 
Hunting  in  Arrows  has  been  used  by  one  ©©operator  in  Michigan* 
apparently  with  excellent  results©.  Ob  the  basis  of  the  experimental 
results  on  seal  pad  areas*,  it  is  reoemrisnd©  d that  on  heavy  sod  furrows 
should  not  be  less  than  18  inches  in  width© 

50  At  least  on©  cultivation  haring  the  first  growing  season 
is  recommended  if  the  grass  encroaches  upon  the  scalp®  or  furrows* 
particularly  in  sod  of  the  quack,  grass  type© 


, 
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Widespread  planting  activity,  resulting  tram,  increased 
interest  In  and  recognition  of  the  necessity  for  conservation* 
has  Indicated  a lack  of  Information  on  planting  methods  required 
for  the  successful  establishment  of  Imrdsrood  spool© «®  a high 
percentage  of  hardwood  plantings  have  failed  'because  they  have 
been  mad©  on  grass  land  without  adequate  site  preparation®  The 
fact  that 9 in  general*  conifers  are  able  to  survive  in  sod  ha.® 
led  to  the  erroneous  conclusion  that  hardwood  species  might  be 
successfully  established  on  grass  land  wit h the  same  planting 
methods© 

The  difficulty  of  establishing  hardwoods  on.  grass  land  has 
brought  the  writer  mmy  requests  for  hybrid  poplar  stock  from 
Individuals  and  pi  antisag  agencies  who  i sore  looking  for  a tra# 
whi oh  could  be  established  vhere  other  species  had  failed©  tfiafor® 
tua&tely,  poplar  species  rand  hybrids  can  seldom  be  used  as  a last 
resort  under  conditions  which  have  led  to  failure  with  other 
hardwoods ® 

Planting  ©xperim&its  started  with  hybrid  poplars  in  1935 
by  the  Oxford  Paper  Company  indicated  that  successful  plantations 
could  not  be  established  on  grass  land  without  adequate  sit©  prepa- 
ration®  In  these  early  oaporimenbs  in  western  lain©  bote,  dormant 
cuttings  and  l-ye&r*old  rooted  trees  wore  used®  Although  the 
average  survival  on  grass  land  at  the  end  of  the  first  year  ms 
over  90  percent*  ten  years  alter  planting  surviml  was  lose  than 
1 percent*  and  the  average  height  of  the  trees  which  remained  was 
less  than  S foots  average  height  on  out-over  hardwood  land  ms 
50  to  40  feet®  Since  the  planting  program  of  the  Oxford  Paper 
Company  was  directed  toward  the  establishment  of  hybrid  poplars 
on  cut-over  forest  land*  experimental  planting  on  grass  land  was 
discontinued  after  pie  second  year® 

The  Northeastern  Forest  Expeariment  Station  has  been  continuing 
research  with  the  Oxford  hybrid  poplars  since  1938*  and  cooperative 
nursery  tests  of  the  new  hybrids  throughout  the  United  States  al- 
ready indicate  in  a preliminary  my  the  hybrid  clone®  best  adapted 
to  climatic  conditions  In  various  localities©  The  next  step  is  to 
test  in  forest  plantations  the  hybrids  which  haw  been  selected  In 
each  cooperating  nursery®  For  this  reason  and  to  answer  more 
specifically  hundreds  of  requests  for  information,  on  the  establish- 
ment of  poplar  plantations*  most  of  which  indicate  that  planting 
on  grass  land  is  contemplated*  a planting  experiment  ms  initiated 
on  sod  land  at  Frye*  Maine*  in  the  opring  of  1939© 
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Tbv)  area  selected  for  this  experiment  ms  on  level  fam  land 
which  had  not  been  plowed  for  a period  of  fifteen  years  tod 
covered  'by  a dens©  sod  of  quack  grass 0 Fig®  1 • Hat©  illustrates 
the  uniformity  of  the  experimental  area  and  shorn  one  of  the  exper* 
mental  blocks  in  the  background© 

Twelve- inch  dormant  cuttings  of  two  hybrid  clones  from 
crosses  between  Populuc.  inaxiiaowiesil  x Pc  trichooarpa  and 
P«  maaclmowiogll _ ^r^r^To£SE55sI.8  re spo ctiveTy^  were  graded  to  a 
Sid’Sl©^ diam.et.oi3/  of  OTI"  to*  53  inches©  It  should  ha  noted  that 
this  stock  %ns  probably  the  most  uniform  available  for  any  planting 
experiment  since  the  use  of  cXonosjf  eliminated  gehetioal  variation 
among  the  individual  cuttings  of  each  hybrid $ every  individual  of 
a clone £ with  the  rare  exception  of  sports-,  is  genetically  identical 
with  every  other  member  of  that  particular  clone* 

Th©  experiment  was:  laid  out  in  two  randomised  blocks  of  ten 
plots  21  feet  wide  x 46  feat  long®  On©  method  of  sit©  preparation 
was  applied  on  each  plot*  which  was  then  planted  with  106  cuttings 
of  a single  clone  spaced  3x3  foot®  The  five  site  preparations 
were  as  follows  g 

ls  Honeycutt  Inge  were  planted  directly  in  the  sod 

2 • Six-inch  circular  aoalpsjSr 

3©  Twelve® inch  circular  scalps 

40  Twenty- four-inch  circular  scalps 

5®  Plowing 

The  scalps  war©  made  to  exact  else  by  cutting  the  sod  around 
circular  disks  of  heavy  cardboard*  and  after  the  circular  sod  had 
bean  removed  the  shallow  holes  were  filled  with  soil  from  the  edges 
of  the  ©xper imontal  block©,®  The  plowed  land  ms  worked  with  both 
disk  and  springs  toothed  harrow* 

The  cuttings  were  planted  in  the  center  of  each  scalp  at  a 
uniform  depth  of  8 inches  after  site  preparation  on  all  plots  had 
been  completed®  It  ms  thus  possible  for  two  experienced  mt.  to 
plant  all  the  cuttings  in  on©  block  on  the  same  dayi  blook  I waa 
planted  on  June  13  and  blook  II  on  Jim©  14*  The  plots  were  care- 
fully hand-hoed  and  weeded  at  frequent  intervals  during  the  entire 
growing  season  to  keep  all  grass  out  of  the  plowed  and  scalped  areas® 


l/  Diameter  at  the  middle  of  the  long  axis* 

tf  The  tern  clone  is  used  to  designate  a group  of  s4i  ' y 

originated  bv  vegetative  propagation  from  one  vdlvlcaa  • 

%f  A scalp  is  an  area  from  dhloh  the  sod  has  been  removed* 
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Data  on  survival * total  growth  of  all  .shoot e*  and  length  of  tha 
longest  shoots  were  .recorded  for  each  individual'  tree  on  July  1G«*12* 
August  10«-12*  and  Hovombor  14-1 6*  1939 * In  the  opinion  of  the  writer 
the  total  length  of  ,«11  shoots  on  a X “year-old  tree  ie  a tottar  measure 
of  growth  vigor  than  the  length  of  the  longest  shoot « this  ie  partly 
ularly  true  In  a comparison  of  1 -year-old  poplar  clones  which  vary  .in 
inherent  branchiae ss*  A rooted  poplar  cutting  with  four  shoot©  may. 
represent  greater  growth  vigor  than  one  with  a single  shoot*  although 
the  height  of  the  single^steanned  plant  may  bo  appreciably  more  than, 
that  of  tli©  four^hranehed  type®  For  this  reason  the  affect  of  site 
preparation  was  compared  on  the  basis  of  the  total  growth  of  all  shoots 
as  well  as  on  the  growth  of  tho  longest  shoots « Growth  ms  completed 
about  the  third  week  in  September*  the  last  measurements  therefore 
represent-  survival  and  growth  at  the  end  of  tho  first  growing  season® 

At  the  end  of  the  growing  season  five  trees  were  dug  from 
each  plot  with  sufficient  care  to  permit  observation®  on  root  number 
and  diameter*  Since  it  was  not  possible  to  dig  complete  root  systems 
('to cause  of  the  fineness  of  the  poplar  roots  and  the  density  of  the  eod)f 
root  diameter*  measured  just  beyond  the  swelling  at  the  Juncture  of 
root  and  stem*  was  used  as  a criterion  of  root  growth® 

All  data  hfcm  been  subjected  to  ‘statistical  analysis  which  has 
been  omitted  from  this  paper  but  will  to  included  in,  a later  publication® 


The  practical  results  of  this  experiment  are  apparent  from  the 
photograph®  in  Plate  X and  tho  diagrammatfie  presentation  in  Plate  XI » 


Effect  of  Site  Preparation 


Survival 


Survival  on  duly  11*  August  11*  and  at  the  end  of  the  first 
growing  season  :1a  given  in  fable  Xc 

Tabto  X 

Survival  in  Percent 


Date 

Sod 

~ S=Keh  ” 

scalps 

““Traar  ' 

scalp 8 

zWSsE 

scalps 

Plowed 

3!3y  IT 

1MT5 

“ ICf  ~ 

TEdT 

9’BTb 

Aug « 11 

End  of  first 

9$  A 

83  a 

MoQ 

9M* 

9 5*7 

growing  so  a as  on 

®20B 

79oS 

94,  A 

96*9* 

96c  7 

and  was  therefore  recorded  as  living  at  the  end  of  the  growing  season* 


Growth,  of  .All  Shoot- g 


The  average  growth  of  all  shoots  is  summarised  in  the 
following  table  ® 


tame  xx 

Average  Growth  of  All  Shoot f 

OCJ-.lKV^nSW-UB^^l^U  I Z4KMmitXm>  WKWXJnmU  wn<4fctt*4 

fmxnohesj 


Date 

Sod 

scalps 

scalps 

scalp® 

Plowed, 

July  YI 

4,68 

8*08 

@ar 

~ft.03 

TOT 

AUge  11 

End  of  first 

12*42 

lioSS 

16*64 

nc87 

89  9 62 

;c2<,® 

y 

growing  season 

12*83 

lg0S6 

88*32 

48*28 

96*;jg' 

| J 8,83 

The  greater  average  growth  on  the  24«”lnoh  scalps  as  compared 
to  soils  6“  and  lE«inoh  scalp©  respectively*  and  the  markedly  increased 
growth  on  the  plowed  plots  over  all  other  site  preparations*  wars 
highly  significant® 

Growth  of  Long© it  Shoots 

The  length  of  the  longest  shoot  on  a l-vear-old  rooted  catting 
is  practically  ill©  total  height  of  the  tree®  The  average  growth  of 
the  longest  shoots  for  each  site  preparation  is  shown  in  Table  III  , 


fable  III 


Average  Growth  of  Longest  Shoots 
{in  I nchasj 


Date 

Sod 

^inclh 

scalp® 

IB^SncF 

scalps 

M~l*x©k 

aoalps 

Plowed 

b:,D  J/ 

?mly  Tl 

~~i7Hr 

c® 

TT^o” 

17SB  1 

Augo  11 

End  of  first 

Scfl 

6*18 

io0a6 

14  c 81 

18*29 

1 1*88 

growing  season 

9o6S 

9*80 

1$©94 

21*29 

44,  >36 

_±i?5e_ 

The  difference©  in  growth  on  E4»ineh  scalps  as  compared  tc 
sod*  6®  and  1 flinch  scalps  respectively*  and  the  difference®  \s 
plowed  and  all  other  treatments*  mm  all  highly  significant,. 


l/Standard ' Deviation. 
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Humber  and  Diameter  Growth  of  Roots 


Table  XV 


ilSSIS-  ?!?$££.  of  Hoots  Per  Tree  and 

™1!5?£2 ,g"5gg?  Inl&ae 


So  d 

6~2no!E 

scalps 

TS^KolT" 

aoalpe 

2¥3SSK 

SOftlpB 

Plowed 

I S ©D  © 

hr*  lib 0 

arjE""" 

Sl&oSfe 

■"T5TS0 

wwe^O  | 

rn::vm 

Av«  Dienrio 
(in  mio } 

Os,  89 

„ °£®? 

0®98 

10  88 

4a  1 

|±  0oX87 

The  statistical  analysis  of  the  data  indicated  no  si  gal  f leant 
difference  b&t mm  the  number  of  roots  produced  i.u  response  to  the 
different  methods  of  site  preparation©  There  was  likewise  no  sig- 
nificant difference  bet w®en  average  diameter  of  the  roots  on  aods. 

6**0  1 2«s  and  34*>ineh  scalps y but  the  large  difference  in  average 
root  diameter  bet ween  plowed  and  all  other  site  preparation.®  wa® 

111 ghl y ©i gni :ti cant © 


Differ© aeees  between  Hybrid  Clones 


There  were  no  statisi ideally  algni.fi cant  difference©  between 
the  two  clones  in  survival  or  in  growth,  of  all  shoot  a at  my  time 
throughout  the  growing  season©  On  July  11  there  ms  a significant 
difference  between  clones  in  the  average  growth  of  the  longest 
shoots j,  but  this  difference  had  disappeared  by  August  11  and  did 
not  reappear  in  the  November  measurements o 

There  ms  a highly  significant  difference  between  the 
average  number  of  roots  $ one  ©Ion©  produced  an  average  of  19  ©9  roots 
per  cutting $ whereas  the  other  clone  produced  &9©3  per  out  ting 
(C.D.  «tlo078)o  T I'm  avertitga  root  diameter  of  the  two  clones  ms 
1074  mmc  and  1*54  respectively  (S, Do  Hie  difference  ias 

not  statistically  significant© 
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DISCUSSION  OF  KBSULTS 

^ssmsmmssxssss^  ss&sss  sk^ssks sssbs 


Inhibiting  Sffaet  of  Sod 


the  lack  of  statistically  significant  differences  in  the 
ttiMjor  of  roots  per  cutting  with  different  rssfhods  of  sit©  pmp^ 
amtim  indicates  an  inhibiting  effect  of  sod  on  growth  and  not 
m initial  root  formation 9 The  inhibiting  effect  on  growth  is  ap- 
parent from  the  following  table  which  lists  the  percentage  of  the 
first  year*s  growth,  completed  by  duly  IX  and  August  11  reepeotiTOl y 
The  percentages  in  Table  V wore  computed  from  the  data  in  Tables  IX 
and  i.3X, 


Table  7 

Repent  of  First  Year9 s Grow tfo 


l 

IVe 

rags  ferSSfHi  of 

All  Shoots  [ 

Average  urovmT  of 
i Longest  Shoots 

Site 

Preparation 

t"**"  ' * 

Uiy  u 

Aug©  11 

'Em  of  | 

Growing 

Season 

! 

j 

July  11 

Aug a 11 

End  of 

Growing 

Season 

Sod 

t 

] 4r<&  o S 

96©  a 

100 

ku® 

100 

6®  scalp® 

| 3?o0 

94  eO 

100  j 

3S©S 

801.0 

100 

! S7®0 

74*6 

100 

28©8 

78o6 

100 

84“  * 

| 14  e2 

64  o 6 

xoo  I 

ie«i 

62c  S 

100 

Plows*! 

j!  7©I> 

4o©a 

ioo  ! 

8©i 

40»8 

100 

The  early  completion  of  growth  in  sod  as  compared  to  plowed 
land  and  the  gradation  of  values  for  intonnediate  treatments  in« 
dioat©  that  the  earlimss*  and  thus  the  extent*  of  the  inhibiting 
effect  of  sod  depends  upon,  the  area  of  sod-free  soil  available!/ 
The  data  -also  indicate  that  m plowed  land  growth  continues  to  the 
end  of  the  nomad  growing  season*  whereat-  on  sod  and  scalped  are:?.s 
growth  is  strongly  retarded  and  prematurely  terminated  by  the 
surrounding  sod0 


i/  Tim  areas  of  6-*  It-*  and  24-inch  circle a arc 
approximately  ZB9  1X3*  and  4S2  square  Inches  respectively© 

The  area  of  sod-free  soil  in  a l£»ineh  circular  scalp  1®  thus 
four  times  as  large*  aad^in  a 24-indh  scalp  16  tte$s  large* 
as  in  a 6-inch  scalp c 


' 


. 


. 


■.  ih®  atseaoo  of  any  statisfj.eally  significant  differenoa  in 
g rarfei  ca.  sod  a®  otsapared  to  iis  other  jssthces  of  site  rwpara+lori  an 
July#!  can  bo  explains*  on  fee  baric  of  uaifondty  of  forth 

'to  a0*®an'-’  cuttings,  S12180  shoot  growth  on  outtingp.  pJantodhn 

Zt  ITtrl  £*?*  b9fr  roots  tha  oarly  slootgo^h 

f ^ ?fPfl:d6ri''J  upoa  th0  stored  food  in  the  cutting  itself  Ob 
to  July  11  the  growth  of  the  euttinga  had  apparently  not  vat'becoi* 
priawtoy  aependent  K?0a  *&e  r®latiT0l3r  tm  short  roots  JSoh  had" 


a he  resulcs  show  clearly  that,  dormant  cuttings  of  hybrid 
poplar  can.  not  be  suoeessfully  established  oa  heavy  sod  without 
adequate  site  preparation,  and  that  growth  cm  6-inch  scalps  ms 
no  bettor  .than  on  sod.  The  fact  feat  on  12~ineh  scalps  the  *Lth 
lnmid-August  represents  75  percent  of  the  total  annual  growth 
indicates  sufficient  inhibition  to  make  eventual  establishment 
problematical,  Swenty-foiir-iach  scalps  ware  sufficient  for  ratter 
vigorous  growth  during  the  first  year,  although  84  percent  of  the'' 
to-cai  growth  had  been  completed  by  August  11,  ft©  highly  sipnif- 
icant  difference  between  top  growth,  mid  particularly 'the  relatively 
largo  difference  between  average  diameter  of  roots  on  24-inoh  scalp* 
and  on  plowed  ground,  demonstrates  the  drastic  inhibiting  effect  of 
sod  and  the  need  for  ample  growing  space© 


Ploi^d  ground  gave  the  best  resets*  but  at  least  three 
factors  are  involved  in  this  method  of  site  preparation* 

1®  elimination  of  the  inhibiting  effect  of  .sodj  2©  increased 
soil  fertility  {do earring  sod).?  and  3*  a change'  in  the  physical 
condition  of  the  soil  as  a result  of  plowing*  From  the  practical 
standpoint  the  individual  effect  of  each  of  these  factors  is 
unimportant  'because  in  practice  they  could  not  be  separated© 

(In  an  experiment  planned  for  1940  the  effect  of  these  factors  will 
be  studied  separately  by  ^skinning"  the  sod  from  the  experimental 
plots  with*  and  without*  loosening  of  the  underlying  soil©  ) 


fh©  present  experiment  does  not  explain  the  nature  of  the 
inhibiting  effect  of  bo d roots  on  the  growth  of  the  tree® a Although 
the  most  obvious  explanation  is  competition  for  moisture  and  nutria 
ents*  it  may  also  he  due,  at  least  in  part*  to  mechanical  interference 
to  the  poplar  roots  or  to  a toxic  effect  of  substances  produced  by 
the  grass  roots©  During  the  process  of  digging  trees  for  root 
measurements  it  ms  observed  that  0m  poplar  roots*  growing  more 
or  less  horizontally  through  a scalped  area*  dipped  sharply  downward 
as  they  reached  the  surrounding  son®  of  grass  roots®  Relatively  few 
roots  penetrated  far  into  the  sod©  On  the  ’basis  of  earlier  irrigation 
and  fertiliser  experiments  on  sod  land  planted  to  hybrid  poplar* 
and  on  the  relatively  small  diameter  growth  and  the  direction  of 
growth  of  the  poplar  roots  in  scalps*  the  writer  is  inclined  to  credit 
the  possibility  that  mechanical  interference , or  more  likely  toxic 
effect  of  the  growing  sod*  may  he  contributing  factors© 


■ 
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Differences  lbot^®a  0 long  a 


The  significant  difference©  between  clones  in  total  growth 
of  the  longest  shoots  in  July*  and  the  lack  of  any  significant 
difference  later  in  the  growing  season,,  ms  probably  dim  to  a 
frequently  observed  difference  in  inherent  earli.no so  of  budding© 

AT though  some  clones  start  their  shoot  growth  after  planting 
meaner  than  others*  root  initiation  in  the  early  budding  types 
my  be  delayed,,  a condition  which  results  in  early  growth  differ- 
ences which  my  boo  am©  equalised  over  longer  periods© 

The  difference  bet wsen  clones  in  tbs  average  number  of 
roots  per  cutting  is  also  an  Inherent  characteristic G The  inherent 
rooting  capacity  of  both  clones*  however*  is  sufficient  for  prac- 
tically 100  percent  survival  wit h proper  selection  of  cutting  stock© 
The  lack  of  any  significant  difference  between  these  two  clones  in 
top  growth  and  in  average  diameter  of  roots  leads  to  the  conclusion 
that  the  difference  in  average  number  of  roots  is  of  little 5 if  any* 
prac  ti  oal  importance  * 


Vm  of  .|y year-old  Rooted  Trees 

Although  this  experiment  involved  the  use  of  dormant  cuttings 
only*  the  writer’s  experience  with  hybrid  poplar  during  the  past 
fifteen  years  indicated  that  l-ye&r-old  rooted  trees  will  not  give 
appreciably  better  results  on  grass  land©  Three-  and  four-year-old 
trees  have  been  successfully  used  in  Europe  for  establishment  of 
hybrid  poplar  plantation©  on  sod  landf  the  planting  of  such  large 
trees  obviously  results  in  a wide  area  of  sod-free  soil  around  the 
t ree©  In  most  oases  the  planting  costs  for  stock  of  this  sise 
would  he  prohibitive o 

The  earlier  research  of  the  Oxford  Paper  Company  in  western 
Maine  showed  that  with  a reasonable  soil  moisture  content  during 
June  and  early  July  cuttings  could  be  readily  rooted  on  cut-ower 
hardwood  land*  and  that  rooted  trees  were  only  on  sites 

which  became  abnormally  dry  before  the  middle  of  July©  Sine©  sod 
apparently  does  not  reduce  the  number  of  roots  produced  by  a.  out® 
ting  but  does  inhibit  the  growth  of  roots  and  shoots.,  it  is  ex- 
t remedy  doubtful  whether  on  a normally  moist  sit®  X -year-old  rooted 
trees  would  become  'bather  established  in  sod  than  dormant  cuttings « 
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TiHOi’  OGRAHIS 


Photographs  1 to  $ i?er©  taken  on  September  30 s 1939*  at  the 
end  of  tho  first  growing  season*  The  measuring  rod  is  4 feet  high* 

Descriptions  of  individual  photographs  face  Plate  ls  pc  11* 


EXPLANMIOB  OF  PHOTOGRAPHS 
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PLATE  1 
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10  PX  ALT  BIG-  SITE  „ -“On#  of  the  exporimn tal  blocks  ©an  ‘be 
seen  in  the  background®  The  photograph  ms  taken  from  the  boundary 
of  the  second  block® 

2,  SOD  TyL.AirrihG.8-«‘0no  of  the  tallest  trees  can  be  seen  in 
the  center  foreground*  Average  height  growth  on  sod  ms  9*5  inches* 

3©  SXX-TLCII  SCALPS  ©Growth  in  6- inch  scalps  ms  no  better 
than  in  sod*  Average  height  growth  ■ ms  9©S  inches Q 

4®  Ty.LLVB**lWH  SCALPS.— Cuttings  planted  in  IE-inch  scalp® 
give  the  impression  of  successful  © s tabl istaent * but  the  average 
height  growth*  13e9  Inches 9 indicates  sufficient  growth  inhibition 
to  make  eventual  establishment  problematical  « 

S©  TV:EHTI-PDUE-I10H  SCALPS Circular  scalps  of  this  size, 
or  an  equivalent  area  of  sod^free  soil  s are  probably  a minimum 
requirement  for  the  successful  establishment  of  poplar  hybrids 
on  dens©  sod*  But  even  on  24- inch  scalps  spaced  $ x $ .feet  the 
average  height  * 23©3  inches*  ms  much  less  than  the  average  growth 
cm  plowed  land© 

6a  PLCBEJ)  GHOTIHD © ••The  average  height  growth  of  hybrid 
poplar  on  plowed  grass  land  ms  44©  9 inches*  almost  double  the 
growth  on  2 4* inch  scalps* 


Photographs  7 and  S show  root  growth  with  different  methods 
of  site  preparation©  The  trees  in  each  photograph  are  members  of 
a single  clone*  and  from  left  to  right  were  dug  from  plowed  ground* 
24-*  12- * 6-inch  scalps*  and  sod*  respectively©  fhe  rule  at  "the 
right  i s 12  inches  long©  Complete  root  systems  could  not  be  obtains 
on  plowed  ground  the  longest  roots  were  over  8 fact  long© 
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PLATE  1 


AVERAGE  LENGTH  - INCHES  AVERAGE  LENGTH  INCHES 


GROWTH  OF  LONGEST  SHOOTS 
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